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DETAILED ACTION 

1. Claims 1-31 are pending in tliis application. 

Priority 

2. Applicant's claim for domestic priority under 35 U.S.C 11 9(e) is Acknowledge 
based on the provisional application 60/430,396, filed on 12/03/2002 

Drawings 

3. The Drawings filed on 05/27/2005 are accepted for examination. 

Information Disclosure Statement 

4. The information discourser statements field on 05/27/2005 in compliance with the 
provisions of 37 CFR 1.97, and have been considered and copies are enclosed with this 
Office Action. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claims 1-19, 21-24 and 31 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US Patent No. 5,993,391 A to Kamiyama, 
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As to claim 1, Kamiyama teaches A method of generating an image (col.1 linesl- 
2, ultrasound diagnostic apparatus whicli generates an ultrasonic image), 

comprising: 

emitting ultrasound signals (col.1 line 30, transmission/reception means to 
transmit and receive ultrasound, emitting ultrasound signals corresponds to 
transmitting ultrasound signals); 

receiving reflected ultrasound signals (col. 2 lines 30-31, transmit and receive 
ultrasound to and from a subject to obtain an eclio signal. The reflected 
ultrasound signals corresponds to the echo signals); 

converting the reflected ultrasound signals to a stereovision ultrasound image in 
real time(coi. 2 lines 30-31, coi.1 lines 8-10, a stereoscopic display memory 
13(Fig. 8 element 13) converts the echo signal and generates a stereoscopic 
image (see Fig. ISA and 15 B) at high speed and displays the image) real time 
(col. 1 line 34); 

displaying the stereovision ultrasound image in real time (Fig. 1 element 9, col.1 
lines 21-22, the ultrasound diagnostic apparatus has the advantages of 
enabling real-time display). 

As to claims 2, 6 and 23, Kamiyama teaches the converting of the reflected 
ultrasound signals comprises: 

generating 3D ultrasound data volumes from the reflected ultrasound signals (col. 4 
lines 1-5, a three-dimension information ultrasound data volumes are obtained 
from the echo (transmitted) signal. The 3D ultrasound data volumes correspond to 
the three-dimension information); 
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and rendering the 3D ultrasound data volumes into first and second 2D images by 
streaming (FIG. 15A and FIG. 15B, col. 5 lines 8-10, FIG. 15A shows a stereoscopic 
left -eye image and FIG. 15B shows a stereoscopic right-eye image. The first and 
second 2D images corresponds to FIG. 15A and FIG. 15B respectively. The 2D 
images are obtained by rending the three-dimension information). 

As to claim 3, Kamiyama teaches adjusting the stereovision ultrasound image in real 
time (col.8 lines 30-35, when a stereoscopic image is created using, for example, 
three to four images, the frame rate of the diagnostic images is decreased to 1/4 to 
1/3 of the original rate at most and an image with a depth effect can be displayed in 
real time. Adjusting the stereovision ultrasound image corresponds to decreasing the 
frame rate of the diagnostic images). 

As to claim 4, Kamiyama teaches updating the stereovision ultrasound image at a 
rate of greater than or equal to 10 frames per second (col. 9 lines 60-65, col. 10 lines 33- 
34, Kamiyama specifically teaches flash echo imaging method where creating a 
stereoscopic image from the collected images is obtained by switching the 
continues scanning at a rate of several tens of frames per second). 

As to claim 5, Kamiyama teaches An ultrasound apparatus (Abstract, and Fig. 1): 
an emitter (Fig. 1 element 1, Probe 1) to emit ultrasound signals; 
a receiver (Fig. 1 element 5, ultrasound receiving section) to receive reflected 
ultrasound signals (col.2 lines 29-30, transmission/reception means to transmit and 
receive ultrasound to and from a subject to obtain an echo signal and produces an 
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ultrasonic image. Tlie ultrasound receiving section receives the echo signal. The 

reflected ultrasound signals corresponds to the echo signal); 

a signal processor to convert the reflected ultrasound signals to a stereovision 
ultrasound image (col.7 lines 28-32, the stereoscopic display image memory 10 of 
FIG. 1 does image processing calculations based on the echo signal received from 
the probe 1. The signal processor corresponds to the stereoscopic display image 
memory 10) in real time; 

a display unit (Fig.1 element 9) to display the stereovision ultrasound image in real 
time (Fig. 1 element 9, col.1 lines 21-22, the ultrasound diagnostic apparatus has 
the advantages of enabling real-time display). 

As to claim 7, Kamiyama teaches a transport unit to house (col.1 lines 36-37, 
the ultrasound diagnostic apparatus is easy to move to the bedside and carry out 
examination. Thus apparatus can be moved using movable table ) said emitter(Fig. 
1, Pulser 1), receiver( Fig.1. element 5), display unit (Fig. 1 element 9), rendering 
processor(Fig. 1 element 13 stereoscopic display memory 13, ) and said 
generator(Fig. 1 element 8.,col.6 lines 48-80, The memory synthesizing section 8 
arranges the images and setting parameters or superposes them to produce a 
video signal and output the signal. The generator corresponds to the memory 
synthesizing section 8). 

As to claim 8, Kamiyama teaches said transport unit is a cart (col.1 lines 36-37, 
the ultrasound diagnostic apparatus is easy to move to the bedside. Thus 
apparatus can be transported using a movable table such as a cart). 
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As to claim 9, Kamiyama teaches said display unit further comprises a control unit 
to control the stereovision ultrasound image in real time (col. 8 lines 50-55, a time- 
division stereoscopic television system where a right image and a left image are 
presented alternately in the field period t of the display 21 and the liquid-crystal 
shutter glasses 20 are opened and closed In synchronism with the alternation to 
provide stereoscopic vision. The control unit corresponds to the liquid-crystal 
shutter glasses). 

As to claim 10, Kamiyama teaches the stereovision ultrasound image is updated 
at a rate of greater than or equal to 20 frames per second (col. 9 lines 60-65, col. 10 lines 
33-34, Kamiyama specifically teaches flash echo Imaging method where creating a 
stereoscopic image from the collected images is obtained by switching the 
continues scanning at a rate of several tens of frames per second). 

As to claim 11, Kamiyama teaches the 3D ultrasound data volumes comprise first 
and second 3D data volumes (col. 4 lines 1-5, the right eye and left eye three- 
dimension Information corresponds to first and second 3D data volumes), and said 
rendering processor (Fig. 8 element 13: stereoscopic display memory 13, the 
stereoscopic display memory transform three-dimension information into two- 
dimensional tomographic images. The rendering processor corresponds to the 
stereoscopic display memory); 

renders the first and second 3D data volumes into the first and second 2D images, 
respectively (FIG. 15A and FIG. 15B, col. 5 lines 8-10, FIG. 15A shows a stereoscopic 
left -eye image and FIG. 15B shows a stereoscopic right-eye image. The first and 
second 2D images corresponds to FIG. 15A and FIG. 15B respectively. The FIG. 15A 
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and FIG. 15B are constricted by using tlie tliree-dimensional riglit and left eyes 
images information). 

As to claim 12, Kamiyama teaches a select unit to alternately transmit the first and 
second 2D images to said display unit to display the stereovision ultrasound image(col.8 
lines 50-55, a time-division stereoscopic television system where a right image and 
a left image are presented alternately in the field period t of the display 21 and the 
liquid-crystal shutter glasses 20 are opened and closed in synchronism with the 
alternation to provide stereoscopic vision. The first and second 2D images 
correspond to right image and a left image, the select unit corresponds to the liquid- 
crystal shutter glasses). 

As to claim 13, Kamiyama teaches a user views the stereovision ultrasound image 
through shuttered glasses (Fig.7 element 20, the liquid-crystal shutter glasses). 

As to claim 14, Kamiyama teaches said display unit tracks an eye movement of a 
user to create the stereovision ultrasound image (Fig.1, col.8 lines 27-29, the 
stereoscopic display image memory 10 synthesizes the received images one after 
another and supplies the resulting images to the display section 9. Thus the display 
unit tracks the movement of the eye. The display unit corresponds to the display 
section 9). 

As to claim 15, Kamiyama teaches said rendering processor continuously streams 
the 3D ultrasound data volumes (Fig.1, col.8 lines 27-29, the stereoscopic display 
image memory 10 synthesizes the received images one after another and supplies 
the resulting images to the display section. Thus memory 10 receives the right and 
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left eyes three-dimension information continuously in real time. The rendering 
processor corresponds to stereoscopic display image memory 10). 

As to claim 16, Kamiyama teaclies a user views tlie stereovision ultrasound 
image, and the stereovision ultrasound image changes corresponding to a movement of 
the user ( Fig. 17, col. 10 lines 65-67, col. 11 lines 1-3, Kamiyama specifically 
teaches flash echo imaging ultrasound stereovision system where the system is 
designed for the operator (not shown) to perform a manual operation. Thus the 
stereovision ultrasound image changes when operator operates the power 
buttonlOl). 

As to claim 17, Kamiyama teaches the user views the stereovision ultrasound 
image through a virtual reality viewing unit (Fig. 1 element 9 Display section 
corresponds to the virtual reality viewing unit ) connectlble to the display unit to change 
the stereovision ultrasound image in accordance with the movement of the user( Fig. 17, 
col. 10 lines 65-67, col. 11 lines 1-3, Kamiyama specifically teaches flash echo 
imaging ultrasound stereovision system where the system is designed for the 
operator (not shown) to perform a manual operation. Thus the stereovision 
ultrasound image changes when operator operates the power buttonlOl); 

As to claim 18, Kamiyama teaches said rendering processor renders the first and 
second 3D data volumes in series (Claim 9, Fig.1, col.8 lines 27-29, the stereoscopic 
display image memory 10 synthesizes the received images one after another and 
supplies the resulting images to the display section a time-division manner. Thus 
the memory 10 receives the right and left eyes three-dimension information 
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continuously and displays the 2D two-dimensional tomographic images in the 
time-division manner (in series)). 

As to claim 19, Kamiyama teaclies said rendering processor comprises left and 
right rendering processors to render the first and second 3D data volumes, respectively in 
parallel (claim 8, Fig.15A and Fig. 15 B, The stereoscopic display image memory 10 
synthesizes the received three-dimension information supplies the resulting 
images to the display section. The display section displays the right-eye image and 
said left-eye image side by side (parallel)). 

As to claims 21 and 24, Kamiyama teaches said emitter and said receiver 
comprise a two-dimensional phased array transducer (Fig. 1, col. 6 lines 14-20, an 
array probe 1 has a plurality of piezoelectric vibrators acting as electromechanical 
reversible transducer elements. The echo signal the probe 1 outputs channel by 
channel is supplied to an ultrasound receiving section 5 according to the timing of 
the rate pulse. Further two-dimensional array probe 30(Fig. 8 element 30) can be 
used in place of the array probe 1 to obtain plurality of tomographic images rapidly 
(col. 9 lines 15-20). The two-dimensional phased array transducer corresponds to the 
two-dimensional array probe 30). 

As to claim 22, Kamiyama teaches An ultrasound apparatus (Abstract, Fig. 1): 
an emitter (Fig. 1 element 1, Probe 1) to emit ultrasound signals; 
a receiver (Fig. 1 element 5, ultrasound receiving section) to receive 
reflected ultrasound signals (col.2 lines 29-30, transmission/reception means 
to transmit and receive ultrasound to and from a subject to obtain an echo 
signal and produces an ultrasonic image. The ultrasound receiving section 
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receives the echo signal. The reflected ultrasound signals corresponds to the 
echo signal); 

a signal processor to convert the reflected ultrasound signals to a stereovision 
ultrasound image (col.7 lines 28-32, the stereoscopic display image memory 10 
of FIG. 1 does image processing calculations based on the echo signal received 
from the probe 1 . The signal processor corresponds to the stereoscopic display 
image memory 10) in real time; 

a display unit (Fig.1 element 9)to display the stereovision ultrasound image in 
real time (Fig. 1 element 9, col.1 lines 21-22, the ultrasound diagnostic apparatus 
has the advantages of enabling real-time display); 

a transport unit to house (col.1 lines 36-37, the ultrasound diagnostic 
apparatus is easy to move to the bedside. Thus apparatus can be transported 
using a movable table such as a cart) said emitter, receiver, signal processor and said 
display unit. 

As to claim 31, Kamiyama teaches updating the stereovision ultrasound image at 
a latency of less than or equal to 200 milliseconds from start of acquisition to display 
(col.7 lines 22-23, the time required to acquire three-dimensional data items is 100 
msec to 300 msec at most). 

Claim Rejections - 35 USC § 103 

The following is a quotation of the 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained thought the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the difference between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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6. Claims 20 and 25-30 are rejected under 35 U.S.C 103(a) as being unpatentable 

over Kamiyama, US Patent No. 5993391 A, published on 1 1/30/1999, in view of 
Weiglhofer et al., [Iiereafter Weiglhofer] US Patent No. US 6980210 B1 filed on 
11/24/1998. 

As to claim 20, Kamiyama does not specifically teaches "said select unit is a 
multiplexer" although Kamiyama suggests a time-division stereoscopic teievision 
system wliere a riglit image and a left image are presented aiternateiy in tlie field 
period t of the display 21 and the liquid-crystal shutter glasses 20 are opened and 
closed in synchronism with the alternation to provide stereoscopic vision. The 
multiplexer corresponds to the liquid-crystal shutter glasses (col. 6 lines 14-20). 

On the other hand the 3D real time stereoscopic image processing system of 
Weiglhofe teaches a multiplexer (Fig. 4A). 

It would have been obvious to one the ordinary skill in the art at the time of 
applicant's invention was made to incorporate the 3D stereo real-time sensor system, 
method and computer program of Weiglhofer into the Ultrasound diagnostic apparatus 
capable of displaying ultrasound diagnostic images with a three-dimensional effect of 
Kamiyama, because both Weiglhofer and Kamiyama are directed to 3D stereoscopic 
image processing with depth effect (Weiglhofer: abstract, Kamiyama: col.2 lines 22-25 
and both Weiglhofer and Kamiyama are in the same field of endeavor. 

One of ordinary skill in the art at the time the applicant's invention was made to 
incorporate the multiplexer MUX1 of Weiglhofer into the Ultrasound diagnostic apparatus 
of Kamiyama, because that would have allowed user of Kamiyama to attain depth 
information with little expense and in real time (WeiglhoferAbstract 
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As to claim 25, Kamiyama teaches An ultrasound apparatus (Fig. 1), comprising 
a transducer to emit ultrasound signals and to receive reflected ultrasound signal(Fig. 1, 
col. 6 lines 14-20, an array probe 1 has a plurality of piezoelectric vibrators acting 
as electromechanical reversible transducer elements. The echo signal the probe 1 
outputs channel by channel is supplied to an ultrasound receiving section 5 
according to the timing of the rate pulse. Thus the array probe 1 corresponds to the 
transducer); 

a rendering processor to render the stream of detected ultrasound data volumes 
into first and second 2D rendered images (FIG. 15A and FIG. 15B, col. 5 lines 8-10, FIG. 
15A shows a stereoscopic left-eye image and FIG. 15B shows a stereoscopic right- 
eye image. The first and second 2D images corresponds to FIG. ISA and FIG. 15B 
respectively. The FIG. ISA and FIG. 158 are constricted by using the three- 
dimensional right and left eyes images information. The ultrasound data volumes 
correspond to three-dimensional right and left eyes images information); 

first and second buffers(Fig. 1 element 8, Memory combining section) to hold 
the first and second 2D rendered images, respectively(col. 6 lines 48-52, The memory 
synthesizing section 8 arranges the images and setting parameters or superposes 
them to produce a video signal and output the signal); 

display unit (Fig. 1 element 9, col. 6 line 52) ; 

However it is noted that Kamiyama does not specifically teaches "a multiplexer to 
alternately transmit the first and second 2D rendered images to the display unit to 
generate a stereovision ultrasound image in real time" , although Kamiyama suggests a 
time-division stereoscopic television system where a right image and a left image 
are presented alternately in the field period t of the display 21 and the liquid-crystal 
shutter glasses 20 are opened and closed in synchronism with the alternation to 
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provide stereoscopic vision. The first and second 2D images correspond to right 
image and a left image. The multiplexer corresponds to tlie liquid-crystal shutter 
glasses, col. 6 lines 14-20); 

On the other hand the 3D real time stereoscopic image processing system of 
Weiglhofe teaches a multiplexer (Fig. 4A) to alternately transmit the first and second 2D 
rendered images to the display unit to generate a stereovision ultrasound image in real 
time (col. 13 lines 21-24, a multiplexer unit (IVIUX1) which outputs that value pair of 
the input signal values in real time (Abstract)). 

It would have been obvious to one the ordinary skill in the art at the time of 
applicant's invention was made to incorporate the 3D stereo real-time sensor system, 
method and computer program of Weiglhofer into the Ultrasound diagnostic apparatus 
capable of displaying ultrasound diagnostic images with a three-dimensional effect of 
Kamiyama, because both Weiglhofer and Kamiyama are directed to 3D stereoscopic 
image processing with depth effect (Weiglhofer: abstract, Kamiyama: col.2 lines 22-25 
and both Weiglhofer and Kamiyama are in the same field of endeavor. 

One of ordinary skill in the art at the time the applicant's invention was made to 
incorporate the multiplexer MUX1 of Weiglhofer into the Ultrasound diagnostic apparatus 
of Kamiyama, because that would have allowed user of Kamiyama to attain depth 
information with little expense and in real time (WeiglhofenAbstract 

As to claim 26, Kamiyama teaches a cart to house (col.1 lines 36-37, the 
ultrasound diagnostic apparatus is easy to move to the bedside. Thus apparatus 
can be transported using a movable table such as a cart) said transducer ( Fig.1 
element 1, the Array Probe ), scanner(Fig. 3 element 1, col. 3 lines 5-7, FIG. 3 
shows an example of creating a stereoscopic image when scanning is effected at 
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regular intervals), rendering processor (Fig. 1 element 13 stereoscopic display 
memory 13), first and second buffers (Fig. 1 element 8, Memory combining section), 
and said display unit (Fig. 1 element 9, col. 6 line 52) . 

However it is noted tliat Kamiyama does not specifically teaches "a multiplexer" 

On the other hand the 3D real time stereoscopic image processing system of 
Weiglhofe teaches a multiplexer (Fig. 4A). 

As to claim 27, Kamiyama teaches rendering processor renders the stream of 
detected ultrasound data volumes by streaming (Fig.1, col.8 lines 27-29 the 
stereoscopic display image memory 10 synthesizes the received images one after 
another and supplies the resulting images to the display section. Thus memory 10 
receives the right eye and left eye three-dimension information continuously in 
real time. The rendering processor corresponds to stereoscopic display image 
memory 10). 

As to claim 28, Kamiyama teaches the stereovision ultrasound image is a Color 
Flow Mode (CRM) image (col. 9 lines 22-23). 

As to claim 29, Kamiyama the stereovision ultrasound image is a Power Doppler 
image (col. 1 lines 38-42, the ultrasound diagnostic apparatus is also capable of 
displaying the speed distribution of the bloodstream moving toward (or away from) 
the vibrators in the Doppler ultrasonography or the distribution of power values of 
the blood echo signal in the power Doppler method). 
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As to claim 30, Kamiyama the stereovision ultrasound image is an Acoustic 
Quantification (AQ) image (col. 3 lines 50-55, Fig. 18A, Fig. 18 B, FIG. 18A is a color 
photograph showing a display example of an image for the left eye by an flash 
echo imaging method. The Quantification (AQ) image corresponds to Fig. 18A and 
Fig. 18B). 
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Conclusion 
The Prior art made of record 

1. US PatentNo. 5993391 A 

2. US Patent No. 69802 1 0 B 1 

The prior art made of record and not relied up on is considered pertinent to 
applicant's disclosure 

1. US Pub. No. 20010007919 Al 

2. US Patent No. 20020041327 

3. US Patent No. 5917937 A 

4. US Patent No. 6,436,049 

5. Hernandez et al. "Stereoscopic visualization of three-dimensional ultrasonic data 
applied to breast tumors" European Journal of Ultrasound 8 (1998) page 51 

6. Dautraix et al. "A STEREOSCOPIC DISPLAY OF 3D ULTRASONIC DATA: THE 
STEREOECHOGRAPHY" 1992 IEEE ULTRASONICS SYMPOSIUM, pp 1 133- 11 36 
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